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This report details the performan 


the operational phase of the Program light Test Vehicle 1179. 


Lockheed Missiles and Space Gonpens has the responsibility for — 
evaluating payload perform.ance under the Systems Integration and "J". 


System contracts. 


This document is the final payload test and performance evaluation - 


report for Missions 1012-1 and 1012- 2 which | was ite on 


17 October 1964. | ce 
i 


of the payload goxiem during © 





ne - * 
ae. at 


rz: 
>» 


rf; 


t 
oF 
A saa S ig. “yi 


ale 


a 
”* 





dine 8 
ps 


* Meee 4 
tity Ab Sea pall! 





TITLE PAGE 
FOREWORD 

TABLE OF CONTENTS | 
LIST OF TABLES 

LIST OF ILLUSTRATIONS 
INTRODUCTION 


SECTION 1 - SYSTEM PERFORMANCE 
SECTION 2 - PRE-FLIGHT SYSTEMS TEST 
SECTION 3 - FLIGHT OPERATIONS | 
SECTION 4 - MISSION 1012-1 RECOVERY SYSTEM 
SECTION 5 - MISSION 1012-2 RECOVERY SYSTEM __ 
SECTION 6 - MASTER (FWD) PANORAMIC CAMERA , Ms 
SECTION 7 - SLAVE (AFT) PANORAMIC CAMERA . 
SECTION 8 - PANORAMIC CAMERA EXPOSURE 
SECTION 9 - DIFFUSE DENSITY MEASUREMENTS 
SECTION 10 - PERFORMANCE MEASUREMENTS 
SECTION 11°- OBSERVED DATA | 


TABLE OF CONTENTS 


SECTION 12 - MISSION 1012-1 STELLAR INDEX CAMERA 
SECTION 13 - MISSION 1012-2 STELLAR-INDEX CAMERA 


SECTION 14 - VEHICLE ATTITUDE 
SECTION 15 - IMAGE SMEAR ANALYSIS 
SECTION 16 - RADIATION DOSAGE 


SECTION 17 - RELIABILITY 


SECTION 18 - SUMMARY DATA 


. 
aie F 
died ake La 


184 








138 : 
oa a. 
157 Se 
159 

160 b “ 
162 


173g 


180-9) oe 
181 








| Table 


3-1 
3-2 & 3-2 
4-1 

5-1 

9-1 ° 

9-2 

9-3 

9-4 

9-5 

9-6 

9-7 

10-1 & 10-2 
10-3 

10-4 

10-5 & 10-6 
10-7 

10-8 

18-1 

18-2 

18-3 


«aS a . 
Powip, tie Pete Mt a 


_ Mission Clock System, 1 Time Correlation ‘ie aoe 





Mission Temperature Summary* Pinar 
Mission 1012-1 Recovery Sequence .. a8 es ag : 
Mission 1012-2 Recovery Sequence. 

Mission 1012-1 Density Measurements 
Mission 1012-2 Density Measurements 
Mission 1012-1 FWD Camera Density Distribution 
Mission 1012-1 AFT Camera Density Distribution 


Mission 1012-2 FWD Camera watered peheehe raat 





Processing - Exposure Summary“ et een wy 
Mission 1012-1 System Performance 
Mission 1012-1 FWD Photographic Image Analysis 
Mission 1012-1 AFT Photographic Image Analysis 
Mission 1012-2 System Performance 

Mission 1012-2 FWD Photographic Image Analysis 
Mission 1012-2 AFT Hnotegeepbic Image oe 
Mission Summary 


Performance Summary 


Exposure - Processing Summary 


iii 








92-97 > : 


143-144, 





(145-1460 
© 14TH 14 Bo 8 
151-153. 
154-155, ; es 
185 
i . : 
“187 A 








Figure 

1-1 

2-1 

2-2 

3-1 

3-2 & 3-3 
3-4 to 3-6 
4-1 to 4-3 
5-1 to 5-3 
8-1 

8-2 

8-3 

8-4 

8-5 to 8-7 
9-1 to 9-12" 
9-13 to 9-21 
9-22 to 9-30 
9-31 to 9-39 
10-1 & 10-2. 
10-3 & 10-4 
10-5 

14-1 & 14-2 
14-3 & 14-4 
14-5 to 14-7 
14-8 to 14-10 
15-1 

15-2 

15-3 

15-4 & 15-5 


| = _LIST OF ILLUSTRATIONS; | LES 


“Mission 1012 Inboard Profile . 


. Mission 1012- 2 Solar Azimuth 







pe, eS is ee 


Master Camera Pre-Flight, Resolution 
PMU Suapiy Pnigeare: . i 

Conic Chamber Pressure _ a | ee ; 19 Hes 
Mission 1012 Predicted & Actual Temperatures a 38-38, ; Ss = 


Beads 


Mission 1012-1 Capsule Temperatures ° 
Mission 1012- 2 Capsule Temperatures > coe 
Mission 1012-1 Solar Elevations Rg ea" s 
Mission 1012-1 Solar Azimuth ‘47 | 

Mission 1012-2 Solar Elevations 
Nominal Exposure Points” uF : 5 
Mission 1012-1 FWD Caniera Fete Distribution "80- 91 
Mission 1012-1 AFT Camera Density Distribution 98-106 | a x 
Mission 1012-2 FWD Camera Density Distribution 113-121 
Mission 1012-2 AFT Camera Density Distribution 128-136 °° sot 
Mission 1012-1 Resolution Frequency Distributions 141-142 © | 
Mission 1012-2 Resolution Frequency Distributions 149-150 os . 


Reference System For Mission Edge Orientation 156 

Mission 1012-1 Attitude Error Distributions  -:163-164- . eS 
Mission 1012-1 Attitude Rate Distributions 7 : 165- 168° a 
Mission 1012-2 Attitude Error Distributions . 167- 169 * < - 
Mission 1012-2 Attitude Rate Distributions > an0-172 e 
Mission 1012-1 V/h Error Distribution ; 175. "EE 
Mission 1012-1 Resolution Limit Distributions 176 a 
Mission 1012-2 V/h Error Distribution a? 177. hag 


4 
Se. 


Mission 1012-2 Resolution Limit Distributions 










INTRODUCTION | _ 


nob | 


This report presents the final performance evaluation of Missions 
1012-1 and 1012-2 of the Corona Program. The purpose of this report - 
is to define the performance characteristics of the J-13 payload system, - eee 
to identify the source of in-flight anomalies and recommend the Raper opriate. Ae 


fr 


corrective action. a? 7 : 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK atthe — . 
facilities of NPIC and AFSPPL. The off-line evaluation using Corona *: 
engineering photography acquired over the United States was performed 
at the individual contractors plants. ‘ ae 


The quantitative data used for this report is obtained from govern- 
ment organizations. The diffuse density data, visual RES values and 
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude — 
error values, frame correlation times are made at NPIC who. also | sup si 





the Processing Summary and MTF/AIM resolution reports published by 

Computer programs developed by A/P are utilized to calculate and : 4 
plot the frequency distribution of the various contributors to image smear | 
to permit analysis and correlation of the conditions of photography to the ha 
information content and quality of the acquired pictures. Computer ~~ “i 

analysis of the exposure, processing and illumination data provides the 
necessary data to analyze the exposure criteria selected for the mission. ) 
. 7% : 2 
2 ie z = 
1 | t . 
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“SECTION beri pe Ce RS A os 
SYSTEM PERFORMANCE nt BFS 


A. MISSION OBJECTIVES 
The payload section of Mission iGi2, placed into orbit ‘by Flight Test eae 
Vehicle #1178 and LV-2A booster #418, consisted of two panoramic aes ae 
cameras, two Stellar-Index cameras,’ two Mark 5A‘ recovery capsules and © 
a space structure to enclose the cameras and provide mounting surfaces” at 
for all equipments. Figure 1-1 presents an inboard profile of the J-13° 
payload system. This Corona "J" system is designed to acquire search: - oa 
and reconnaissance photography of selected areas of the earth from ae 20 
orbital altitudes. The planned mission was two, 4 day Eictograpite periods) Re. 
separated by a seven day inactive period. | 7 zt = ts Eee. 








B. MISSION DESCRIPTION 
The payload was launched from vende ‘Air ‘Force | AFB). 5 
at 2202:23 Z (1502:23 PDT) on ‘17 October 1964" Ascent anc hea nowere: 
normal and the achieved orbit was within nominal tolerances: “Tracking and? 
command support was effected by the Air Force Satellite Control ity 
sisting o acking and command stations a 












Mmder central 
ae ‘ - ore oe - - : , yVale, aA LIEIO ia. Mission 1012-1 
consisted of three days operation and was completed by air recovery on . 

20 October 1964. The mission was one day shorter than originally planned = 
due to a beacon problem that prevented controlled photographic programming. ~~ -“ 
Mission 1012-1 was completed with a water recovery on 22 October 1964 . | : 
following two days of photographic operations. Mission 1012-2 was pre-— 
maturely recovered according to plan because of unstable vehicle attitude 
that developed on Pass 72. 



















as . 


The comparison of the planned and actual orbit poe is tabulated - 
as follows: 
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ORBITAL ‘PARAGSTERS ~~ 







Parameter Predicted 
Period (Min. ) - . 90. 67 
Perigee (N-M.) 08,00. 
Apogee (N.M.) ee 237. i : 
Inclination (Deg. ) 5,00 o 
Perigee Latitude (Deg. N. ) a” 99. 99 a oe : 3 : 
Eccentricity 0.01905 = si 096 | e 


SRV #1 contained 86% of the normal amount of payload. SRV #2 was) dials 
filled with payload to approximately 50% of full capacity. Lifeboat attain, 9 
recovery of Mission 1012-2 was successfully initiated on orbit 81. 


C. PANORAMIC CAMERAS ve , 
ee ee app ine EES See 

The Master and Slave panoramic cameras Cera throughout both eae 
missions with no significant problems and produced excellent photographic ; 
coverage. The cloud cover observed in the photography averaged 50% for 


Ri bogey 


a a 
pA ok a 


the entire flight. i Sa 
D. STELLAR-INDEX CAMERAS 2. s : 

Stellar-Index camera #D-5i used during Mission 1012-1 did not work es 
in orbit. No stellar or terrain photography was acquired during Mission - 
1012-1. Film transport in orbit did not appear to occur except for possibly < oe 
one or two frames that were left in the camera from pre-launch operations. A 
Stellar-Index camera #D-46 worked well throughout Mission 1012-2. Oe ih Me 
E. OTHER SUBSYSTEMS ee 

During Mission 1012-1 the Agena vehicle command verification ak 
transmitter was inconsistent. Commands received could not be verified. = 9 «tf 
As aresult, Mission 1012-1 was terminated after three days. , eee * 


During Mission 1012-2, beginning with orbit D-72, the type 9 voltage 
regulator in the Agena vehicle malfunctioned, adversely affecting the 









Agena ee es ‘and the stability “Of the euiellite SRV. #2 was. = 
recovered prematurely according to plan because of loss of vehicle. - eae ee 
stability. Lifeboat peceyery was executed successfully on pass D-81. ms - 
The clock, die ameaiation, ani thermal control subsystems performed ” pay 
satisfactorily spromgnout both muesione.. aes set 


F. CONC LUSIONS 





and 1012-2 was of ater quality and adequate to meet the search and . #3 
surveillance objective cf the "J" Program. Failure of Stellar-Index = > =: ce 
#D-51 to operate during Mission 1012-1 is attributed to loss of unregulated | — a 
power at the film metering drive motor. The poorly made final splice. 0 fgg 
joining the S/I D 51 index camera flight film tothe leader atthe coreof ss, 
the take-up spool does not appear to be associated with the failure of om eae 


D-51. 


G. RE COMMENDA TIONS: 


resulted in the following recommendations: 





1. Increase the use of the yaw steering capability in order to. : — aes : kg 
produce sufficient photography to prove the value of yaw : 
steering control. | Oo 53 — 

42 of " ig ae ag ae ca ; “8 

2. Increase the light level at VAFB to permit reliable inspection - - pte 

of splicing technique and the final flight splices. | . 
2 eR 

3. Use a splice alignment fixture to assist in the preparation of ° i 

all future flight splices. cf 
SE Hg 
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SECTION 2° 
PRE-FLIGHT SYSTEMS TESTS 








A. ENVIRONMENTAL TESTING ¢ gis te 

1. Test Objective ; 
As a standard procedure, the J Ssgicad systems are subjected to : 
thermal/altitude environmental testing which simulates orbital :- oo 
environment. One of the purposes of this test is to praia aa me be ee ae 
the system susceptability to corona discharge. Such discharge =~ ~~"... : 
fogs the film thus degrading the operational photography. Bb Oe lays oft ae oe 

2. Test Summary Tyee 


The J-13 payload system completed a 4-1/2 day orbit simulation a, Mey 
test at the Sunnyvale HIVOS chamber on 1 July 1964. The HIVOS ©...esci3 ¥ 
test consisted of 2-1/2 days of SRV-"A" testing followed by one: oa ae eased 
day of J-13 deactivate, and one day of SRV-"B'" opération. © Spas phe ge 
Approximately 10, 000 feet of 4404 type flight film was ‘programmed * re 






thru panoramic cameras #156 and #157 during altitude testing, =o ~~; 
Stellar-Index cameras were not altitude tested with J-13 system —s-—- a pm + 


due to a shortage of double frame units. Minor corona discharge 
marks were present on the start up frame of both panoramic 

cameras. Corona is attributed to the input metering roller at © oe 
camera start up. 


The electrical and mechanical operation of the system was gener 
acceptable, except for the following: ‘ 


(1) The pressure make-up system did not work. : 
(2) Instrument #157 started up and ran on two occasions “ 
apparently without an "on" command with the 400 cycle | °s 
power off. 7 | 2 


(3) The yaw programmer did not operate from orbit 4 to 8 
during the "A" SRV operation. 
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3. 


4. 


5. 


Panoramic Camera Performance. :. .. - |. met eae og 


(4) Panoramic instrument cycle rates varied ein 10% - : . ee ae 
fast to 6% slow. : ee ; 


(5) During the SRV "A" eeepetiaa the Vin sine potentiometer . | a 4 
programmer showed a 2-5 second i opening at the top of ne er 
the ramp. - oe we rte ee os eh . - fees 





Instrument #157 started and ran twice without a planned "on" = 3. =~.” 
command during the one day deactivate period of the altitude ~*~. 
test. In addition, cycle rates varied from 10% fast to 6% slow. | 
Both the apparent unexplained start-up of the slave camera __ SMe e 
and the fast cycle rates of both panoramic cameras coorelate: = ae 
with excessively high temperatures experienced in the HIVOS: i aa “ 
chamber. Subsequent bench tests conducted using the J-13 
system demonstrated that temperatures above 100 F were - 
responsible for activating certain power fe Mae, that os = ewe Se 
caused instrument #157 to operate without, the ." " command.. ; oe 
In as much as the in-flight temperatures. are oe “gapected to eerie 
reach levels high enough to activate the panoramic cameras Bee: SETS 
without the ''on'' command, no corrective action was taken. 







Cycle rate errors up to 10% faster than normal and 6% slower | _ ‘“ 
than normal are attributed to the wide temperature excursions 4 
to which the system was subjected. fe yay 


The electrical and mechanical operation of the panoramic cameras 
was acceptable with the exception of the anomolies noted above. 


tog: 
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Stellar-Index Camera Performance 


Stellar-Index cameras were not available for altitude testing 
with J-13 system. 
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Instrumentation Performance 


Instrumentation performance was normal throughout the altitude’ 
test. There were minor indications of dirty electrical contacts 
associated with the TM sensor on the 99/101 idlers. 
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Clock Performance 4 | : ae ah = = 





Temperature Environment ae 


on . She Dl a Pe : x 
=~: 2 = ct 


J-13 system experienced 3 a wide,range of temperatures from 
approximately 70 F to over 100° F.. Cycle rate errors were a ea 
found to be excessive org periods of — instrument - © 5 ee 
temperature. a ao 












Data reflecting clock performance | ig tabulated to > 0 <<. 
accumulated error in seconds for the SRV. Act SRV “BY. i 
operation as follows: 7 7 | 
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Operation Clock Time Span - Clock Error (Seconds) : 


SRV "A" Orbit 8 Day 1 
to 
‘Orbit 14Day2 


SRV "B" Orbit 1 Day 1 oo Pepe 
te. : 
Orbit 14 Day: 1 


Clock performance was rated excellent and was accepted for - 
flight. | 





Yaw Programmer ie 3. & aioe 
Operation was satisfactory except during orbits 4 thru 8 when the © a a 


yaw programmer failed to operate. Yaw programmer failure was =. 
investigated. The cause of failure was attributed to broken wires *- ~~ | 
in cabling used for test purposes only. _ 


Pressure Environment 


Although the gas pressure make-up system was in good operating 
condition, the gas release nozzle was left capped throughout the & 
altitude test. Make-up gas could not escape from the = gas container Bags: 
due to the capped nozzle. Tae Tag 


++ 
i. 








End 


No corona discharge marks were observed on altitude test film 
from orbit 1 thru orbit 36. Orbit 1 thru 36 represents SRV "A" 
operation with internal camera pressures ranging between 6 to. 
more than 60 microns of mercury. | 


Minor start up corona marks were obégerved for most master and 
slave camera starts during the SRV "B" operation. Marking was 
confined to the film frame in contact with the input metering roller 
at camera start. Pressure ranged from 4.2 to 0.6 microns of | 
mercury from the beginning to the end of SRV '"B" operation. J-13 
system corona marking met J Program requirements for flight. 


RESOLUTION TEST | 
The dynamic resolution test of the J-13 payload system was per- 
formed at the A/P facility on 23 July 1964. Each panoramic camera 
photographed high and low contrast resolution targets. The result- 
ing through focus resolution data is shown in Figure 2-1 for the" 
Master camera and in Figure 2-2 for the Slave camera. es 
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S Typical internal Sayioad’ pressures in microns of mercury as Sa . 
recorded during the altitude test are as follows: © Hamer, ihe 
e Alphatron Alphatron.3; .. Pressure _ : ‘i 3 
Orbit Master Camera Slave Camera. Make-up System ei 
1 26 60 26 «60020=0-S—t—«OO FF os 
6 24 59 26° 60. OFF T9 
12 39 ; 22 40 : OFF ; oie: al 
18 15 29 16 . 30 OFF we HTS 
24 11 32 120 84, OFF i. - 
30 10 30 2=«12—Sté«8D? OFF oo 
36 6 24 1027 OFF : 
56 140 4.2 ae eee OFF. — 
62 6 7 ee ee OFF a2 oy nee Py ned 
68 , ae er OFF pet 
72 test 6 2.8 -- -- OFF 
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The examination of the film threaded in the J 
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F . ; . Tes -# Ss 
PLIGHT OPERATIONS © | : on oe. 
INSTRUMENTATION AND COMMAND PERFORMANCE 7 


T/M data snaieaiaa no instrumentation problems ¢ on either the 
continuous or the commutated channels-: During Mission 1012-1 . 
the Agena vehicle command verification transmitter was incon- 
sistent and commands received could not be verified. As a 
consequence, Mission 1012-1 was terminated after three days. 





During Orbit 72 of Mission 1012-2 the Type 9 voltage regulator in 
the Agena vehicle malfunctioned, and the Agena vehicle guidance diss o 
system was adversely affected. With the loss of vehicle stability ee Se 
Mission 1012-2 was terminated, and a lifeboat next orbit recovery : 
mode was initiated for a4 recovery on Orbit 81. 


PANORAMIC CAMERA PERFORMANCE. ee cies 






mission. T/M da m the engineering passes over the 
Tracking Station were monitored to provide informa 
the panoramic ca performance. No data were acquired from. 
tne first engineering pass on Orbit 9. This omission was due to the 
vehicle T/M transmitter having been commanded off. The second: : 
engineering pass acquired was on Orbit 25. The T/Mdatafrom = ~~ _ eer 
Orbit 25 indicated there was erratic rotation of the instrument #1 | | 


input idler. 


ie add tow AS 


T/X data from subsequent engineering passes indicated an improvement | : ; 
in the input idler, and on Orbit 57 T/M data indicated normal pa eae a 





of the input idler. eueees, 2a & 
Analysis of the panoramic camera's film showed normal metering... © 1. 4: 
: would appear that the anomaly was probably caused bythe T/M iw ts 
wiper exerting excessive pressure on the input idler contacts. This . age “4 
would re.egate the anomaly to a T/M malfunction rather than a ee 
panoramic malfunction. = 
= a _ $a. a Se 
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Significant items of operation srl ware as follows: . ies .- 


1. A total of 2436 frames were taken on both instruments during © 
Mission 1012-1 and 1458 frames during meeaateat 1012- 2 as 
ra | indicated by the cycle coum eres. : oak aay. a Be - AS 
2. Below is a tabulation of cycle ata history of actual vB. ected | ee So 
of all a aca observed during the esuve missions. oe ae eee a 2 











a mee 

CYCLE PERIOD DATA | one : seam. mae ae es 
. Master Paice sana ean Le 
Orbit Time Up Ramp Nominal Actual al % Error Actual BError a 3 
9 370 secs 4.269 . 4,380 2.5S 4.375. 2.48. 7 ay 
25 320 secs 4.353 4.300 1.2F 4.262 21F 2... 

41 360 secs «5 4.293. 4.252 LORS, 4. 8s. 152 Hs 

. rns pik > 






57 397 secs 4.285 4.197" “OOF: pees ais cay hs ay 


63 1925 secs 2.202 2.214 0.58 2.202 - 0 


*Nominal cycle periods are based on the average of the number one 
and number two predicted cycle periods. 


F = Fast 
S * Slow 


3. The cut and wrap operation performed properly. The pteawcats 
operated for 4 cycles and stopped in the stow Se. “ 


C. STELLAR/INDEX CAMERA PERFORMANCE a ne 


° 2 oe 


he 
a) 


Telemetry data indicated the Mission 1012-1 camera did not ee | 
The S/I operation on the first engineering pass (Orbit 9) wag not = 
monitored. This non-acquisition was a result of the T/M transmitter 
being commanded off. T/M static levels indicated anindexidler __ 
positional change between Orbits 9 and 25. The engineering ——, a : 

of Orbit 25 indicated no S/I metering. The engineering operation of. = a 





by 





Orbit 47 was the first daylizht operation, and hence, the first 
opportunity to observe the S/I shutter pulse. The first S/I shutter 
culse of this operation was observed, but the subsequent S/I 

puises were not observed. Part one of the mission was terminated 
on Orbit 49 and no other engineering operations data were available. 
Tne Mission 1012-2 camera performed satisfactorily; this eliminates 
the possibility of the S/I programmer as a possible failure mode. 


Anaiysis of the films from phase one indicated: the S/I smear pulse 
on tne master camera film was present and in proper sequence. 

Film analysis snowed approximately 1 frame of stellar film metered 
after launch; and approximately 4 frames of index film metered after 


Launch. 


CLOCN PERFORMANCE 


igital T/M data from a: racking Station indicated .. 
atis factory clock performance able 3-1 presents the clock/ — 
3 : . : ~ : 
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uw 


oe 


ystem's time correlation data. 


wn 


ORSITAL SINE FUNCTION GENERATOR PERFORMANCE (YAW 


Pe Wer rare 


PROGRAMMER) 


TyAi Guta indicated the Yaw Programmer performed satisfactorily 
for ine mission. T/M data from the racking Station indicated 
nO instances in which the Yaw Programmer output voltage deviated 
muoce than one percent from the anticipated output voltage. 





ae Yaw P rogrammer output voltage was .enabled to the Agena vehicle 
ony Gurung oroits two to eight inclusive. 


PRoSSURE MAKE-UP SYSTEM PERFORMANCE 


a 


yoitored by two functions: a monitor that indicated the pressure 
wl i.c supply bostie, and a pirani gage that indicated the absolute 
moessece in the vicinity of the panoramic instruments. Figure 3-1 
wwe 1i@ pressure in the supply bottle as a function of panoramic 
Camer.s ontime. Figures 3-2 and 3-3 show the representative 
pe€zsuccs attained during engineering operations over the 


= 


2racs<ing Station. 


Tie vectlormance of tne pressure make-up system (PMU) was 






The T/M data rom the two monitors indicated satisfacotry performance 
by tne PMU system. 
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Be at ae PAYLOAD. Jol3 VEH T1793 MISSIC1 % 


AO= 0.37078836970 5 


SiGMASC.CO478 AC. PCI 


RA 


Al= 0.9999994091830 00 


CLOCK TIME Te 


NTS* 1 


SYS TIME= 0.100000059082D0 


PAYLOAD Jnl3 VER TL7S MISSION 1O1C-1 ANDO 1010-2 


SYS TiM€*e i/?P 
T9O7TT8 eild 
4606.14.35 
50 244.095 
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CUbTHe 167 
ei ewe D 
757262394 
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37255.745 
161 a03h0 


CXCER FIT 


Cl TIME t/?P 
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mac= O0.370708824560 C5 
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SiSMAs0.00264 AC. 
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COMP SYS TM 
79775.21350 


4£0614.32920 © 


50144.05290 
41162.58240 
8206078.76530 
42709.59979 
75726.39620 
$2252.226920 
76217.91020 
37265.74850 
76771.91030 


0.00248 
0.00308 
-0 00445 
0.00263 
0.00021 
-0.00130 
0.00375 
~0 .00026 
-0.00257 
0.00068 


Al= 0.9999995416590 00 


PCLATS= Ll 


T4é4-2LE 3-1 


- .6- a . 
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01 


CROER FIT 1 > 2 ae: 
SYS TIME I/P CL TIVE I/? CcMP SYS TM: DELTA ST.° 

79775.115 42656 36899 79775612070 0.00474 ) 
42C614.315 85935253890 40614.32280 -0.00683 
80144.055 12$465.29190 80144205240 0.00352 
AL162.577 176503.84690 41182-57940 =0.00145 
SO67TE 27ST 216406.05290 60678-76120 0.00688 

417092509 263830.82390 41709.50500 0.00491 
757262394 297647.73090 75726239190 ~°0.00301 
£2232.272 350753 63690 4223226670 0.00626 
76217.969 344739229990 76217290960. 0.00034 
37265.745 432207.16590 37285-75160 0.00561 
7677i.910 47169335890 76771491720 ~-0.00628 


“DELTA ST REV STA. 
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TEMPERATURE ENVIRONMENT 


All thermal data from th racking Station are presented - 

in Tables 3-2 and 3-3. The pa camera temperature sensors 
are corrected for self-heating, all other payload SerBPeE STINE sensors| 
are not corrected for self-heatin ngs, — se 


* 


nee 


Figures 3-4, 3-5, and 3-6 show the in-flight predicted and actual 
temperatures. Predicted temperatures for the instrument scanarm 2) sng 
sensors, drum sensors, and lens assembly sensors are 2 based pa the | . ee ae: 
scan arm in line with the center of format. - : . 3 


+ 8m rete 
. 


' 
ay 
ie: XS . ae 4 a F os " wy 
¥ es 23% a 7 ye ee me 
RE ea Ee, sasbie ind oe 


ht 


? 
: 
Peet 
* at ; 
q herd 
Pa ‘ 
. vty. “Fee ei, ; 
“bi Rapley 


‘ 

. 
' pe, O86 
"AOE os 


a 
t t 
rie 
Sy ata. 














 S=xSOR: . 4" - ee BON hil 

oe oS ns: a es CC 
3 6 52 52 55 SL 55. 6H 46 46 BB 56 
: 69 66 60 6 6 62 56 Sh 53 55 62° 
5 6 6 6 6 6 6 59 56: 55 56% S¥9 "3 
é 63 78 70 75 70 Th  6f ao 6 @& | 
T 60 * 6 62 62 6. 62 57 55 5k Sh a ish * ? 
3 6 7 & 6 6 . @B 6 6 57 :-6 @ | 
9 & 7 70 171 6 Th 6 6 6.' 6 - @& 3 
20 6 6 6 6 6 & 59 S56 55 55. 58 ° 
= 96 79 80 7 7% 75 nT -70 6 TL & 
22 7 60 53 59 55 $2 50 48 52-60 
23 73 TS Th 76 2 TS SH 
AVG 66 65 6T 8B HD. ST so 
Sleve cpt eh | Hee gt 

Csr.e73 : 
S co = 78 7 Tr Th 76 700 &T 6 #67 %& 
i, & 75 6 475 6 7% 6 & 6 67 58 
5 65 721 64 69 63 6% 61 61 57 6.6 59 «. 
3 6 6 st & 56 6 55 Sh 52 53 55° °% 
é 6 6 63. 6 63 SBS 56 53 -56 Sh-- 
é 6; 69 kh a BC OT OCD gy 
9 f& 6 Sk 59 55 59 53 53° -5L 53 SB 
se é 6 63 & 63 63 59 5S? 55 S56 (ST . 
a 89 61 55 62 56 61 55 $5 51 55 sg 
22 & 76 63 7 68 Th 65 66 66 6 ST = 
a3 6 63 61 63 5T 63 60 56 Sh 55 56 
ANG 6 6 6 6 6 6 60 ST 59 57... 

notes oi 
x om 6 6 6 6 6 6 6 €@ O& & > 
2 6 72 6 73 6 73 6 6: &° 6 &. 

fa} GEGEN Rn pea careected fon aetteating 2° 





ae: 


fay ce 7 Pa 
1 a: wre 
—- 4 wae 
shige . ; Be 
COB Es ane bast 
Be atgtn ty eet ree 
hep Sree 9S a 
- . Faia . 


wa 





Soaeta ers | 
Pairing ("A") 


-_~ “_ id w 
Berrel #1 ("B ) 


wn ££" ts AO Ff? 


_ 
eer hee 
Nae mw 
— 

. 

_ 

rw 

- 

— § 


be 
« mwuven 


~ ae yee 
waewete 
Tle th mamee 

5 pore 
en he A) 


2Ove: Tarust cone data not corr 


Q 
OBH 
OBH 
O3u 
Cad 


bain Dr deod 


O3H 


’ OBE 


Tl 


96 


2 
39 


50 


TS 
72 


32 
20 


20 


Te 


Se 


63 
78 


76 


ia 


fete) 


TS 


56 


93 
107 
43 


20 


92 


T5 
T) 


23 
70 


60 
61 


Th 


50 


ORBITS ACQUIRED 
bi ‘ 


25 
42 
5 
6 
58 


70 


ro “Nn 
tf «8 AN & 


-~ 
ft) 


82 


54 


Std 


66 


32 


32 
39 
=2 

3 


>) 


8h 
95 


90 
101 
40 
“2 
20 


87 


-* 


T) 


46 


o7 


Pad 


60 


61 


72 


103 


> 


3 


29 


T3 


69 < 


63 
52 
23 

4. 
20 


TT 
80 


a9 
70 


63 


Te 


52 


Tl 
T5 


45 
65 


58 


T2 


ug 





WT 
4g 
20 
“2 


59 


69 
71 


AR 


65 





T3 


55 


73 


SR 


75 


25 | 


T3 
T3 


68 
67 





3 





















‘*. : te On 
 WNud ULLSVW 
09 
og 
somnjesadurey, pa3o}paig IO : ° 
‘Spueg ayy wwasaidey saut] prtos : 
. ‘WSBT ul saanyesaduiay enjoy «= ‘0) ° ‘ Toh 
© - Sore ' 
fo) ATTEN ASSV SNA’T UALLSVW 
| 0) 09 
— | ass 
a ee 
- ATANASSV SNA FAVS 0g 
SOHAL LV US AL IVOLOV UNV GLO - CTOT MOISSIW od 





















aries 2: oaths 3 ‘ ' - a : : : : “aps tT ‘ iat? yy aM 3 . 
. con er sig “i ya a, a | 
ay . 7 ee: 
* BU}PWAY -J19S JO p33992.109 ON . 





° - ‘ 
: * 
tot '™ 
rang ae ’ ° 
ere oot 
t 


spuey sy. juasaiday sauyy pies _ 
. “WATA ul sounjeaadusay pengoy | oO 


4 
, 
t 


{ 

a sainjeraduray payoparg IO is ; 
om 
a 


4 Wuv NVOS FAWIS | ; 3 
@ WUV NVOS UALSVW | 
“ | 






; . < ° 09 
- . ; 7 : 
SHUNLLY USUNSLL IV OLOV GNV CSLLOIUtd - 210 NOISSIN moe 
a, 
na +? ee : ‘ ¢ ‘ 











Lot Re Viet | . Fo ney Pr 
Lhe em ae Pees : 
: ¥ at at } : Me : g a vi : Ya . . rat eae 7 
46 a an a ie ; = $i "4 # 7 a ae hdl g : 
a sae | (soou3eqfiertuy wyoqg ae | 
8 cn ae ne | 02~ - Of Obey te! be " & So 
i ad x i a o9- oe ete o ; 6 Og- ? on- 09- ‘3 
ab « : aa 2 + j ‘ ss ae e ’ 
ey og E a ek of 
ft BRS \ . 
. at « Fs ‘ 
a «=. * ae : 
ri ie oo ne 
Ve . te , 
Fe ee ; < 
s 09 ; 
: e ; . 





a 


tee aa . SuljyeaH-J9g 104 P2}DaIIOD sacsuag oN 


saunjyesrddwuiay, paytpeig Jo | 
SPusg_ ou, uasouday saul] prog | 
+ 4ST ul saunjessduia yz, Tenyoy =< © 


= | a T-AUS : 
_ | : as 
“I 

. i ‘ 


. 


8 
ri 
amizvreduey 


3 
(4) 






7 = : | 
© | " 
UNLV USL INL ry oft) v | 
: _ SRULLWUS AEE TVOLOV CONV AsLOlUSRhE - Ztot Norsstiy 
i “ 






SECTION 4 
MISSION 1012-1 RECOVERY SYSTEM 
SRV #651 was received at A/P on 3 December 1963. The receiving 
weight was 151 pounds. The following major modifications were made 


to SRV # 631 during the pre-flight test phase at A/P. 


1. FEDR V 3801 dated 8-19-64 


During the Vandenberg weight and balance test phase the cassette -. - e ss 


rolier and end plate assembly was found to have a dent. The unit ae ee 
was returned to A/P for replacement of the dented assembly. ee. ake 
The repair was made and the unit returned to VAFB on ee 
Eanes: 





electrical ground support equipment were changed 'S 2 ¢ 
ith the above retrofit. , | 





3. Other action completed by A/P during the test operations which. os ree i 
ure covered in the Log of Non-Major Reportable Discrepancies. 

A) Flow coated all exposcd terminals on the Thrust Cone 5 ee ae 
with a dielectric coaiing. * 


3) iacorporated Engineering Order 318663 on the Thrust 
Cone main harness. (Jumpered pin small w to pin large 
N of W1J1 connector). 





C) Re-routed harness in ablative shield. = 3 
/; Re-potted stress relicf grooves of ablative shield eS 
Gue to bubbling and separation. a 

~ Js 

E) Incorporated E.O. 11872 on the main cassette. FOG 


-26- 


aon | : 








F) Ejection Programmer was replaced because it caused 
telemetry readout errors. 


G) Cracks were found in the ablative shield. They were 
minor in nature and the system was flown without repair. 


_A successful air catch of the capsule was made on Orbit 49. The 
impact point was within normal tolerances. All capsule re-entry events 
occurred within tolerance. Table 4-1 lists the sequence of monitored 
re-entry and recovery event times. 


The condition of the recovered capsule was satisfactory with damage 
limited to normal paint blistering. Figures 4-1 through 4-3 are diagrams 
of re-entry temperatures. Post flight inspection and test showed no 
anomalies. . 
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MISSION 1012-1 
RECOVERY SEQUENCE OF EVENTS 


Delta Time (Seconds) 


Evont 
Actual 

1 Transfer 

2 Electrical Disconnect 0.75 
* 3 Separation 1.99 
= SoLk 3.31 

5 Retro 7. 56 

6 Jespin 10. 73 

7 T/C Separation ; 1.51 

8 V/N Ciose N/A 

§ VIM Open N/A 
20 G" Switch Open 

Li Parachute Cover Orf 34. 08 
2s Derosue Canute Deployed 0.65 
23 Drogue Chute Release 10.01 
tz Main Crnute Deployed 0. 44 
230 Meo.n Chace Disreefed 4.59 

* From Transfer 
¥ com Electrical Disconnect 

Sida: 66.6 RPM 

ses Gye cee: 10.6 RPM 

Rutso Velocities: 1048 Ft/Sec. 

TABLE 4-1 


Nominal 


Events + LAT 


+ 0. 430 
+0.900 - 0.400 


+ 2.0 + 0.250 
+ 3.4+ 0.30 
+ 7.55 + 0.45 


+ 1.5 + 0.15. 
+104.0+ 44 
+110 + 25 


+ 34.0+ 1.5 
+ 0.75 + 0.08 
+10.05+ 1.0 
+0.52 + 0.12 
+4.0 + 1.7 
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SECTION 5 


MISSION 1012-2 RECOVERY SYSTEM 


SRV #645 was received at A/P on atphaies: The receiving weight was oR 


154 lbs. 


The following major modifications were made during the pee: Diem 


test operations at A/P. = Lae 


1. 


genet 4 
: a a 
st: Lam: : Je a : 
As isis taal ages 


FEDR #V3776 -- found water seals to be leaking air pressure. --_ ae. 
An exchange was made with a cover from another capsule 
(J-1i5a, #656). ; 


z 


cae Be 
wa 
7 


FEDR #1331 -- found large crack in nose of ablative shell. 
(Cratk was 10" long 1/8" side, and covered the depth of 
the ablative material. The unit was returned to General - 
Electric and replaced. | | 
Leo aes Jie rte ee SAY asus. “< 
FEDR #1314 -- re-work of capeule-< cover was required due, tis 


to burrs and sharp edges. 





: uw 
; : je 
rl "8 


FEDR #1251 -- the cassette was found to be operating slow. 

Disassembly revealed a dented armature segment caused by : 
an interference of a shop aid. Replaced components and used | ie 
assembly. | aa 
Incorporated retrofit kits ADB-004, ADA-023 and ADA- 025 
which is a signal redundancy modification. ar 


Other work accomplished by A/P were those listed in the 
Non-MR discrepancies section of the Q.C. log book. They are 
as follows: 


«Ribas. 


A) Re-worked parachute cover to eliminate mechanical . ape" 


interference. = 

¥ 

B) The ejection programmer was returned toG.E. for X-ray 3 
inspection to determine if the potentiometers were of an ‘a 
acceptable design. The unit was replaced by a programmer : 
which had been X-rayed and through an oven- cured cycle. Ra 
+32- y 
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C) Dielectrically cpaied all exposed terminals on the 
Thrust Cone. 


D) Incorporated AIP E.Q. #318663. 

E) Re-routed ablative shell harness. te as 
F) Replaced Beckea cap on vent seal assembly. | 
G) Re-painted forebody magnesium ring. . 4 a ot 


H) Found cracks in nose of ablative shell. Determined 
as repairable. Unit repaired and accepted. The 
unit later cracked even further after being exposed to 
the vacuum chamber tests. Cracks were too large 
for safe repair, unit was returned to GE and replaced. 
(Old unit was not cracked bad enough to preclude the ; 
possibility of safe recovery if the cracks had developed Ce gage 


, pa nee 
: -— 


on orbit. - ne aby Soe oe 
8. ig eS 
I) The replacement shield was found to have minor cracks. <-. <=?%0-°% 
Unit was accepted for flight without a requirement for 
repair. 


J) Found cassette T/M readings to be out of spec. Deviation 
was accepted without need for repair. : 


K) Battery connection was damaged. A spring had become 
unseated. The exposed spring was removed, the connector 
safety wired and accepted for flight. 


L) Found a nick in the water seal gasket which was accepted. 
The capsules were delivered to VAFB 31 July 1964. No testing 


problems were encountered at VAFB. 


The second recovery unit was successfully recovered in the water. 
SRV #645 was recovered on Pass 81. Poor weather visibility prevented 
attempts at air recovery. The impact point was within normal tolerances. 
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Table 5-1 is a tabulation of the sequence of monitored re-entry and 
recovery event times. : ; : 


Post flight inspections and tests showed all events to be normal. 
Damage to the recovery system was limited to normal blistering of 
paint. Temperatures encountered during re-entry are shown. in Figures 


5-1 through 5-3. oe 


= aa 
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Spin Rate: 
Despin Rate: 
Retro Velocity: 


MISSION 1012-2 . 


RECOVERY SEQUENCE OF EVENTS 


Event 


Transfer 
Electrical Disconnect 


Separation 

Spin 

Retro 

Despin 

T/C Separation 

V/M Close 

V/M Open 

"G" Switch Open 
Parachute Cover Off 


Drogue Chute Deployed 


Drogue Chute Release 
Main Chute Deployed 
Main Chute Disreefed 


* From Transfer 


** From Electrical Disconnect 


zorseene 


N/A 
N/A 
1120 Ft/Sec. 


Delta Time (Seconds) 
Actual | Nominal 
Events + A\T 


1.13 +0.900 “5° #0 
2.52 +2.0 + 0.250 
3.37 +3.4 +0.30 
7.54 +7.55 + 0.45 
10.65 +10.75 + 0.54 
1.52... (+125 + 
71.03 — -+104.0 4. 44 - 
N/A +110 + 25 
34.19 +34.0 + 1.5 
0. 62 +0.75 + 0.08 
9. 96 +10.05 +1.0 
0.60 ° +0.52 +0.12 
4.41 +4.0 +1.7 
TABLE 5-1 
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SECTION 6 


MASTER PANORAMIC CAMERA 


Component 


Main Camera 


Main Camera Lens 


A. COMPONENT ASSIGNMENT 


Supply Horizon Camera 


Supply Horizon Camera Lens 


Take-up Horizon Camera 


Take-up Horizon Camera Lens 


Supply Cassette 


Main Camera: 


Lens 

Slit Width 
Filter Type 
Film Type 


Supply (Port) Horizon Camera: 


Lens 


Aperture Setting 


Exposure Time 


Filter Type 


as 
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B. CAMERA DATA AND FLIGHT SETTINGS 





Serial Number ; z 
156 s 
1342435 
128B - 
812265 
128 A 
814019 tees 
,5e-5 a = z ies 
24" £/3.5 
0.225" s 
Wratten 21 
Eastman Type 4404 pees 
55 mm f/6.8 : 
{/6.8 : 
1/100 second . 
Wratten 25 — g 


on 
fen 








Take-up (Starboard) Horizon Camera: 


Lens 55 mm [/6.8 . 
Aperture Setting {/8.0 . 
Exposure Time 1/100 second fees 
Filter Type Wratten 25 | | 


C. POST FLIGHT PERFORMANCE EVALUATION 


The quality of the photography produced by the Master camera was 
good throughout both missions. The information content of the photo- 
graphy was considered good. The missions were considered comparable 


to Mission 1008. 


ty 


The electro-mechanical operation of the camera system was nonmey az 
during both missions. - ws 


A total of 2436 frames of photography v were ‘recovered ‘during 
Mission 1012-1; 2500 frames were predicted based on T/M data 
accumulation. The photographic quality was good throughtout the 
mission where weather permitted low haze conditions to prevail. 
Photography was comparable to mission 1008. The MIP frame was 


rated 85. 





Very minor continuous minus density streaks were present through- 
out the entire mission and correlate with field flattener motion. Minus 


density streaks are attributed to foreign material in the optical path. aes 


Light leak patterns were present at the start and end of most 
camera operations. These light leak patterns are attributed to very 
minor light leaks around the camera drum and/or horizon boots. The 
Structural interface between Instrument #1 Barrel and the Recovery 
Barrel may also contain a minor light leak. Degradation of parts of three 
frames per pass was minor. a 


ae 








The camera timing track, center of format switch, horizon camera oe 
and fiducials, end of pass mark and camera number operated normally ae, 
throughout the mission. ore os . Sete 

No corona discharge or dendritic static marking was observed. 
Several data block lamp failures were noticed. Binary lamps #1, 2 _ 
12, 16, 17 and 19 failed during flight. Analysis is underway to correct 


this problem. 





A total of 1458 frames (3871 feet) of photography were recovered == 
from Mission 1012-2. This represents approximately 50% of the normal | 
amount expected. Photographic quality was the same as in Mission : 
1012-1. The attitude of the vehicle became very umtable during Pass 72 © .«.% 
and threatened the success of the second recovery. Consequently, a Pe 
recovery was affected without delay on Pass D-81. Lifeboat recovery was Oe 


used. 








: wie 


Vehicle attitude became so abnormal that some of the master daneramig’ 
frames of Pass D-73 contained earth horizon photography imaged thru the: 
main lens. Due to vehicle attitude problems on D-73 some terrain imagery 
was recorded at abnormal angles. Vehicle attitude deviated by sucha = 
large degree that the last 19 frames of Pass 73 contained no terrestrial 


imagery. 


eM 


The comments of the camera operation in Mission 1012-1 apply in 
entirety to this mission. 







: SECTION Tek 
SLAVE PANORAMIC CAMERA 
A. COMPONENT ASSIGNMENT a 
Serial Number 


uid 


Component 


Main Camera 157 


Main Camera Lens a i 1232435 -- 





Supply Horizon Camera o. 139 B ewe = sae et 
Supply Horizon Camera Lens = _ 812292 | | ae A 
Take-up Horizon Camera : 139 A i _ pe fy 


Take-up Horizon Camera Lens 814009 
Supply Cassette SC-5 _ 


B. CAMERA DATA AND FLIGHT SETTINGS" oz + A ane ene : 
Main Camera: | 


Lens 24" £/3.5 


Slit Width 0.225" 
Filter Type Wratten 21 ae ee 








Film Type | Eastman Type 4404 ~— = 
Supply (Starboard) Horizon Camera: ° ee s 
Lens 55 mm f/6.8 a 
Aperture Setting {/8.0 | ee 
Exposure Time . 1/100 second 
Filter Type Wratten 25 
-42- 





we a ae 4 
Take-up (Port) Horizon Camera: = 
Lens 55 mm £/6.8 2 
Aperture Setting | £/6.8 . *t 
Exposure Time 1/100 second co 3 
Filter Type Wratten 25 a 


> BI a, 


C. POST FLIGHT PERFORMANCE EVALUATION 


The photographic quality and information content of the imagery ss 4 
produced by the Slave camera during both missions was comparable to | Be 
the Master camera photography. The photography was degraded only 
by the minor effects of the usual light leaks and minus density streaks. 


The Slave camera produced 2464 frames (6946 feet) of photography 
during Mission 1012-1. 2497 frames were expected based on T/M data. ~~ 2: .. 
accumulation. Photographic quality was the same as in Mission 1012- ks mica Bees 
The MIP frame was rated 85. Minus density streaks were present 
throughout the mission photography and tend to follow the movements of: 
the field flattener. Streaks are attributed to foreign material in the 
optical path. Streaks were minor and appeared to have little or no affect 
on the detail of ground imagery. 







A scratch was observed down the center of most photography , a? 
generated during pass D-25. Time frequency marks were entirely 4 
inside the format area throughout the mission. 


rp 


Binary lamps #12 and 23 failed during flight. The camera center 
of format switch, horizon camera and fiducials, end of pass mark and 
camera number operated normally throughout the mission. 


No corona discharge marking was observed. Minor, intermittent 
dendritic static was present along the film edge but did not affect 
terrain imagery. Minor light leaks affected parts of two to three frames 
at the start and end of most camera operations. Light leak patterns 
are attributed to very minor light leaks around the camera drum and/or 
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horizon boots. A light leak may be present at the structural interface 
between instrument #1 Barrel and the Recovery Barrel. Degradation of 
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ground imagery by system light leaks was very minor. -s 

A total of 1461 frames (3872 feet) of photography were recovered from & 
Mission 1012-2. This represents approximately 50% of full film capacity in —~ 2 
SRV #2. Early recovery during pass D-73 was necessitated by unstable | = 
vehicle attitude observed in pass D-72 and D-73. Lifeboat recovery was’. a “ee 
used. Photographic quality is comparable to the master instrument, yee a 


Mission 1012-2 and both are similar to Mission 1012-1. The MIP frame. co 
was rated at 85. ee 


The comments of the camera operation in Mission 1012-1 apply in 
entirety to this mission except the scratch noted in pass D-25. There 
were no scratches observed in Mission 1012-2. 
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“ SECTIONS = “so Cae 


PANORAMIC CAMERA EXPOSURE 


The exposure condition for both the panoramic cameras were the 


normal 0. 225 inch wide slit and Wratten 21 filter. These conditions ae Se te 







place the nominal exposure betwee te and full level 
processing curves as published b or 4404 emulsion. 


The illumination conditions during the mission were relatively 
constant. The frequency distributions of the solar elevations and 
solar azimuths encountered during the photographic operations are 
shown in Figures 8-1 to 8-4. 


The nominal exposure times are shown as a function of latitude for. 
passes D-1, D-49, and D-81 in Figures 8-5 to 8-7. The predicted level 
of processing for the original negative is based on the in-flight perfor- 
mance estimate and is tabulated below with the processing levels 
reported b : 





. : a . 
Fig Beicte 
"4 OF. 
See 
als _ 


Mission Camera Primary Intermediate Full os 
1012-1 FWD Predicted 0 64 38 
Reported 7 56 37 
1012-1 AFT Predicted 0 64 36 
Reported 0 33 67 
1012-2 FWD Predicted 0 77 23 
Reported 6 ; 44 50 
1012-2 AFT Predicted 0 77 23 
Reported 3 15 82 


The variation in the predicted and reported processing levels is - 
generally consistent with the data observed from recent missions. The 
use of significantly greater percentages of full processing has been 
experienced throughout the Corona program. Further analysis and cal- 
culations are in process to attempt to ascertain the optimum exposure- 
processing conditions. 
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Tables 9-1 and 9-2 list mission data supplied by AFSPPL. Thisdata ‘° = 
includes the visual Reciprocal Edge Spread (RES) values, the areaonthe = = | 


format in which the value was obtained and the general characteristics of a 
the edge as shown on the data key page. The densitometric measurements i 
of the base plus fog,, minimum and maximum terrain densities and the he ents 
maximum cloud densities are also listed with other general data such as at 


solar elevation, latitude and overlap. ‘ 


es) °' 
Lr 
wad aw, 


The columns are arranged in the following order: 


COLUMN os _ a st ; 7 
NUMBER . HEADING DATA | ee 
1 P, yoga - - Ascending or Descending pass a de 
2-4 BS . Pas Nbr ——~ Pass Number a cS oe. 
5 a 2 2 | ° FWD or AFT camera 7 


son ve <3 | “Fem Nor . Frame Number  _ 


bor 





9-17 .. Areal RES RES data in area 1 = 
eo ee rn www - With flight RES value : 
12-14 | | 7 | AAA Across flight RES value Se 
15 | ; _ + § Subject - see key 
16 es | T Terrain - see key 
17 . mas as Q .. Qualifiers - see key © 
18-26 | 7 . Area2 RES’ RES data in area 2 sia ye 3 
27-35 ae an Area3 RES RES datainarea3 — v - : 
36-44 5 | |. Area 4 RES RES data in area 4 : 
45-53 | Area S RES RES data in area 5 
54-56 |. _ D-min Terrain minimum density : 
S7-59 —— D max Terrain maximum density 7: 
60-62 D BtF Base plus fog density | 
63-65 - | ‘LIM max — Cloud maximum density 3 
~53- a 
| ig eee 3 
: ; ) 40 ? 








COLUMN . oa : = = ky, RT ae 
NUMBER. | HEADING - DATA 


66-68 as LAT. ‘Latitude 

68 — 7. 0 = North, 1 = South 
69-71 | | Sun Ele Solar Elevation ° 
13-74 : ‘ CLD Percent cloud cover 
15-76 | .* OL: Percent qverlap 





ot ee 

The data key for the listings of the "subject", on erresm and "Qualifiers" 

is shown below. | oe on | : rr 
I SUBJECT Sg et A ap Bt eS Pe ee 
1. Buildings | | ? on 

2. Roads, runways “s a1 y. 7 ne ‘ 


3. Tanks, A/C, other man-made. 
4. Non-cultural oe 


*4 





1. Flat : 


2. Hilly : 
3. Mountains : , 
4. Flat and snow : 
5. Hilly and snow : oe. * = 
6. Mountains and snow ; . ) ee 4 
UI EDGE QUALIFIERS . - 
1. Clear | . a 3 
2. Snow Se + as : a8 ee 
3. Hazy ee -_ | 


4. Shadow _—— | os | f 2 


§. Snow and Haze 


6. Snow and Shadow ; 
7. Haze and Shadow 7 | | : 
8. Snow, Haze and Shadow or ee oe oe ° t 








NBR KORHAWAAASTORKWAAASTOBRNAAAS T Gh kWAAASTQWNWAAASTOMINMAXB ¢FMAXLATELECLOC 









a 
* MCOLFCOS5 C59067412 eae 0380750231L0175N*% 20209 
— * weolecl12 . | 04506702315574N= 20359 
oa teczre0s______eracanayz__aseiogoziisa7sne_59409 
** cCC2FCLS 07611402016272N* 60609 
SS CCC2FC25 F | ———"  OLGISITIN® 7100S 
_CCC2FC35 Bos _. 02021270N4#_9100$ 
CCO2FC41 067067412 2 | 08510501918669N+190955 
. , €CC2FC48 “07416201820068N4110905 
“ccesrcos_— ang 0 6220601700062N4160006 
CCO3FC1S 0882220200006 EN¢10000$ 
a CCC3FC25C59063411-~—Cs 07021601821L060N4190659 
-CCO3FC32 OLB 2045 9NETINS 09 
CCO3FC41 01822654N#221009 
7 CCO3FC5S1 01922653N+241005 
OS RO GL eee ce ee es ee 1 2OSINGRSIOOS 
CCO3FC6S 02023250N+261909 
ma CCCSFCOS c780754121 09317102020359N4+18075C 
_CCOS4FCL5____ 491960201985 8NF2000589 
CCC4FC25 €85090412 04922702000056N4#21000C€ 
Ss CCO4FC35 03818401917654N#220059 
-CCOSFO48__ 94 INNG AT 3 607702019250N42500SL 
CCC4FCS8& _ 04723902021649N+260405 
de CCC4FC68 C72075422 i‘ ~~ 07222302121 TAINS 220385 
; ‘fecsecos.__—ss— SS cgeseans Saf oreonasias 623 
CCCSFCLS 05311402120452N+250455 
oo CCCSFC25 085082112 096 15502017150N+260269 
_CCCSFC35__ 78 14602000648NG 270009 
CCOSFC49 c90c90111 . 07515902000042N+300000 
CCCSFCS59 05317001914541N+310059 
_CcosFce9__ CC O7007SIIE 831660190003 9N4320005 
CCCSFC79 060 14802122538N+330039 
CCCS5SFC89 02022836N+340209 
_CCO6FCO5_._ i 2020156N42Z1L 1009 
CCC6FCLT? 072061422101 18401620855N+220909 
‘ CCC6FO25 081 10701419354N%23090¢ 
CCC6FC35___ 2 ONL ___94815102400040N431 0006 
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The diffuse density measurements made by AFSPPL were computer 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A study of sorting techniques showed that no 
absolute method was available to separa ity values as the accuracy 
of the Processing History published 2. rather low 
and processing transition phases are not accounted for. The sorting technique —~ 
selected uses the base plus fog density values where measurements up to 
0.09 density are considered as having received Primary processing, 0.10 : 
to 0.17 as Intermediate and above 0.17 density as Full. The percentage of : 
original negative that was processed at each level, based on the computer 3 
sort, is tabulated below with the predicted and reported processing per- 
centages. ; 





Mission Camera Primary Intermediate Full 

1012-1 FWD Predicted 0 64 36 
Reported 7 56 37 
Computed 0 66 - 

1012-1 AFT Predicted 0° ear) eae 
Revorted | ' 0 33 
Computed 0 49 51 

1012-2 FWD Predicted 0 77 23 ; 
Reported 6 44 50 
Computed 0 49 51 

1012-2 AFT Predicted 0 17 2300 a | 
Reported 3 15 82 | 7 
Computed | 0 10 90 a 


The tabulations of density frequency distributions for Missions 1012-1 . 
and 1012-2 are shown in Tables 9-3 through 9-6. The graphical presentation % 
of the density distribution are computer plotted in Figures 9-1 through 9-38. : 
Analysis of these plots and the associated mean and median density values 
show that no significant variation in density was present in Mission 1012-1 
and 1012-2. 
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Table 9-7 shows the distribution of the minimum terrain density measure- 
ments that are within and outside of the desired control range of 0.40 to 0.90 
density. The percentage of values below 0.40 is noticeable but essentially 
all of these values are above 0.30 density. The percentage of under and 
over processed film is significant and cause for concern. It strongly 
indicates that processing should have been more consistent with the predicted 


levels. 


An extensive study is in process to ascertain the inter-relationship of 
the conditions of illumination, resulting densities and exposure- processing 


parameters. 
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SECTION 10. 


* 


PERFOR MANCE MEASURE MENTS 


The photography acquired by both panoraniie cameras during Missions : 
1012-1 and 1012-2 received a MIP rating of 85.. A sammary is, tabulated | veh 
below of the average visual RES values and MTF/AIM resolution values ae 
measured by AFSPPL and the MTF/AIM resolution values made by 
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Visual as 

Mission Camera _RES AFSPPL . All h ene: 
1012-1 FWD 92 91 84 698 Sf 7 
1012-1 AFT 91 87 — 89. 100... : s 
1012-2 FWD 91 89 84° 91. : 
1012-2 AFT 89 96 85 98 ete 

| a normally contains two readings of the same Cee 
edge. The tabulation shows both the average of all the readings and the ee 
average of the highest readings of each edge. The value of the average of ae 


all readings is questionable as no valid reason can be ascertained for a 
measurement being greater than the resolution recorded however many | fe 
factors can reduce the reading. | Sit mae 


The details of the measurement and computing techniques, targets 
measured and target locations are fully reported in the evaluation report 
ublished by AFSPPL and are not normally included in this report. 
s recently completed the re-calculation of the MTF/AIM 
values trom Mission 1007-2 and up. Since this data hag not been published ...- 
in a previous report the corrected measurements for Mission 1012-1 and oe 
1012-2 are included in this report. aa 
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SECTION 1, a ee oe 
OBSERVED DATA Pa * = Oae 3 Bs eer 


Mission 1012 cameras were activated for deucensine (daylight) Passes -{2%= . 
15, 46, 47, and 63. —— % 
ee xe Spa pees 
On Pass 15, solid cloud cover was encountered. 


Pass 46 was over Missouri and Arkansas with ldas than 10% cloud ° age 
cover and very little noticeable haze. At Fort. Leonard Wood, “Missourt) oe 
6" east of C/F, runway numbers were clearly read, aircraft nacelles =* 0°) 0% 
seen and autos distinguished from trucks. The 2 foot spray from the =< 9 -* =. 
rotating arms on sewage disposal tanks could be seen. Springfield, . ee 
Missouri was very clear 8" west of C/F. Individual cars in a parking coat 
lot could be singled out easily. At Little Rock AFB KC 135's nacells . Lot 
could not be seen, but their shadow could. 









Pass 47 covered fixed CORN targets at Indian Springs and Pahrump, . 
At Indian Springs target, the Group 5 was resolved along track and cr 
track in aft photography while the forward photography ‘could riot 1 resolve 
the largest group. This indicates ground resolution of 7 feet for the aft: 
camera. A few miles away at Pahrump target, the aft camera resolved 
Group 4 and the forward Group 3. This indicates the aft camera perfor- nt = 
mance at 9 - 10 feet and the forward at 11 - 12 feet. Southwest from poe ee 
Hoover Dam, 3 rows of high voltage line towers could be seen clearly, out 
to the end of the format. - a aa 


Pass 63 centered down the San Joaquin Valley of California. The 
San Francisco Bay area was covered on the west end of the format and 


i 
ara ae 
mare Cre 


thus afforded a splendid opportunity for extensive field checking. 

The Bay Area had considerable haze or smog that day with ground ee See 
visability less than 3 miles. The only evidence of this haze inthe photo- ‘4% = ¢ 
graphy was a slight softness in the Bay Area compared toa sharp, crisp -.  =-* 
appearance of the Central Valley. However, this did not contribute . we 
appreciably to the edge spread or diffusion in this case. Sp 


For example, where the Hetch-Hetchy aqueduct crosses Highway 17 
east of Newark, it is carried overhead.in a pipe 42 inches in diameter, 
and has an aluminum paint finish. With the projected scale micrometer, | 
it measures slightly more than 6 feet. The 24 inch spray arms at the eons 
Palo Alto sewage plant measure 5 feet. Several 10 foot wide house trailerag - ~.. 
measure 14 feet. The Golden Gate Bridge cables are 36 1/2 inches but ca 
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measure 6 feet. A Sunnyvale City. Water Dept. surge tank 4 feet diameter ~ >" 

measures nearly 8 feet. Note that all of these measurements were made .. | 
of objects of known dimensions, under haze conditions, and range from me 
4 to 6 feet larger than a known dimension. Compare this with a measure-~ °°" "” 
ment made on a B52 at Travis AFB in the San Joaquin vanes e poner cian es ey page 
conditions, its' 185 foot wingspan measures 189 feet. © oe age ee 





~y 

Water surfaces usually look dark (on positives) in aft photography, and - 8 
light in foreward in the westward part of a format for a positive sun azimuth. ewe ® 
This probably accounts for the fact that a 23 foot diameter swimming pool” ‘ ae eo 
measured 28 feet in the foreward and 24 feet in the aft. oe _ ae 
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This pass over the Bay Area has been highly valuable. It has permitted 
many field checks at no cast. It would be equally valuable to have at least _ 
one short burst of the A/P area on each mission for field checks during 
mission evaluation. s 


The final report on Mission 1011 noted a consistant discrepancy between ” 
geodetic coordinates given in the frame ephermis and the actual photography (sil 
The source of this error was found to be the use of geocentric latitude and =: ee Ae 
longitude in place of geodetic in computer generation of the frame ephemeris.” - > ~ 
This has been corrected and checked against current photography. The ah oh te 
error was found to be less than one mile without corrections re vehicle ne: 
attitude. 
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A. COMPONENT ASSIGNMENT coke : 

Component ae oe 
Camera BPE 3 
Index Reseau Pe 
Stellar Reseau 

CAMERA DATA AND FLIGHT SETTINGS 

Stellar Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


Index Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


C. POST FLIGHT EVALUATION 
A. Stellar Camera 


The stellar camera did not appear to work in orbit. 
photographs were present in the 13.5 feet of stellar material that 
was removed from SRV #1 and subsequently processed. 
of this material was pre-flight leader used to thread up the SRV, | 
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None ©" 0-7. #8 


Eastman Type 4401 ss 3 


a 

3Bmmf/4.5 td 

1/500 second eae ets 

Wratten 21 _ a ag 

Eastman Type 4400 bet di. 
No stellar 


12.5 feet 








stellar chile: ana ‘stellar. camera price to fight: “The last ¢ one ¢ foot | 


was the only film actually from the flight spool. ee. ~ a - | 


A quantitative analysis of VAFB pre-flight stellar camera 
operations show that ground operations are responsible for moving 
the recovered film onto the take-up spool in SRV #1 with the -aeerpeeie 
exception of the last 7 inches of film. The last ‘T-inches of film is =~ 
either 3 to 4 frames of stellar film transported in orbit after baba 
failure occurred or represents film transported on the ground and. 
not accounted for due to inaccuracies in a for, all Lace 
graphy generated on the ground. — . 

B. Index Camera 
The index camera, like the stellar camera, does not appear to. 
have worked in orbit. No index photography containing terrain 


imagery was recovered in the 27.7 feet of index camera material senee de 


that was subsequently processed. 21.7 feet of the recovered index. 
camera material was pre-flight thread up leader. . The last 6 feet} ; 
was the only film actually from the flight spool.-. Quantitative « s: 
shows that at least 4 of the 6 feet of index camera film was “transport : 
into SRV #1 prior to launch. The remaining film appears to have. _ 
been transported in orbit prior to failure. 


fee Ere 


The final splice, jointing the index flight film to the leader ahead 
of it, was poorly made. . 


The film edges at the splice were mis-aligned. Mis-alignment was 
2.1 degrees. Splice fold over occurred during film transport, probably 
when the splice passed the metering roller. No physical damage to the 
remainder of the recovered film is traceable to the poor splice. — 
Analysis shows that the poor splice was transported into SRV #1 prior 
to launch. Index camera telemetry on the ground indicated normal 
film movement and camera operation. The defective splice does not 
appear to be associated with the Stellar/Index camera failure. 


Minor physical damage along several feet of one of the edges of . 
recovered index film was traced to mistracking i 
processing equipment subsequent to the flight. 
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MISSION 1012-2 STELLAR- INDEX CAMERA 


COMPONENT ASSIGNMENT 


Component 
Camera 
Index Reseau 


Stellar Reseau 
CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


Index Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


POST FLIGHT EVALUATION 


A. Stellar Camera 


The camera produced 208 frames of stellar photography during 
the mission. Approximately 80 stars were recorded in each format 


Serial Number Rae. . 


_ None eae 


Eastman Type 4401. 


A se 


haae ed. oo lets, 


D-46 - . 
a = 


oe pe 


85 mm f/1.8 


2 seconds | 


wags. wh, 


ae oat: 





38 mm f/4.5 

1/500 second 
Wratten 21 
Eastman Type 4400 


with adequate geometry for vehicle attitude reduction. 


Frames 204 thru 208 were grossly overexposed from earth light 
due to loss of attitude control. These frames were all black and 


contained no stars due to vehicle attitude difficulties that caused 
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over exposure from earth light. ‘The: camera worked well 1 throughout apes | 
the mission. Fiducials and reseau grid recording was good. Emulsion - - 
cracks within the stellar formats caused minor degradation during the 
later portion of the mission. : 


B. Index Camera 


The camera produced 208 frames of index photography during the. 
mission. Overall quality and information content was good. Resolution 
was good. The last four frames of photography contained horizon ~_ 
imagery due to vehicle attitude difficulties. Correlation lamp record- | ‘ 
ing was good. No corona discharge or dendritic static was evident. 
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calculated at the A/P computer facility. | The computer. aldo plots, the: $e Pen : 
frequency distribution of the rates and errors. . Figures: 14-1 through 14-4 : 
show these distributions for Mission 1012-1 and Figures 14-5 oe : 
14-10 for Mission 1012-2. 


na * 


The summary table below lists the maximum attitude errors and rates cs ie 
that were experienced during 90% of the photographic operations, excluding © 
the first six frames of each operation, and the Focal mene of the siete 
and rates. ce a :. 







Mission 1012-1 - ee 2 Misstod 1012-8 

Value 90% = Range ee  g0m + Range: 3 "See 
Pitch Error (°) 0.65  -0.65 to +1.10 0.97 -0.90 to +1. 50 “” 
Roll Error (°) 0.51  -0.80 to +0. 60 0.77 -0.30t6 +1.78 «*. +§ 
Yaw Error (°) Not Available 0.51  -1.45to+ 75. 
Pitch Rate (°/hr.) 47.06  -95 to +90 45.2 -80 to + 60 a 
Roll Rate (°/hr.) 33.21 -85 to +65 30.7 -45 to + 56 - | or 
Yaw Rate (°/hr.) Not Available ; 20.36 -34 to + 74 meee 


The performance of the attitude control system is comparable to the 
contro] systems used on recent missions. The panoramic photography was 
not degraded by the attitude control system. 
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: aa — “IMAGE SMEAR ANALYSE 


‘The frame correlation tape supplied to A/P by N NPIC contains the 
binary time word of each frame of photography. A computer program has eS 
been assembled at A/P which calculates the exposure time of each frame | $5 Mpa oo, 


and compares the camera cycle rate with the ephemeris to calculate the V/h he : 
op 


1 haat yo Rata 4 


mismatch. This data is combined with the vehicle attitude error and rate “Fk 
values of each frame and the crab error caused by earth rotation at the Ea : : : se 

latitude of each frame, The program outputs the total along track and cross °’. « 

track IMC error and the limit of ground resolution that can be acquired by a a 


camera regardless of focal length and system capabilities. ~ eae 


The computer rejects the first six frames of all operations as ‘the large we 
V/h error induced by camera start-up is not representative of the overall =... 
system operations. The frequency distribution of the V/h errors and resolu- * -.. aa 
tion limits are computer plotted and are shown in Figures 15-1 through 15-5.. s 


The summary table below presents the maximum V/hratioerrors and _- 
resolution limits that existed during 90% of the photographic eo raina and Soe tg 
the total range of values ee all operations pica were mgaecanaets pis 

Mission 1012- i. on 


Value 90% ee ae, 90% ie 





V/h Ratio Error (%) _ 1.5 -5.8to +2.6 5.9 -8.6 to $3.0 
Along Track i 
Resolution Limit (ft. ) 4.8 0to5.8 3.3 0 to 9. 0 


Cross Track Bivrds 
Resolution Limit (ft. ) N/A N/A 5.9 0 to 11. 6 4 


The V/h ratio errors are attributed to the low orbital altitude attained during 
the missions life. The low altitude required the V/h programmer to be operated --* 
at its highest designed voltage limit. The V/h voltage limit was not sufficient _—_ 
to cycle the cameras fast enough to stop all image motion at the lowest orbital ve 
altitudes. a nes 


During portions of Mission 1012, the attitude of the vehicle inthe yaw -... 
direction was altered in a controlled way to reduce the image degrading affect 

due to earth rotation. It was expected that terrain definition might be improved 
if yaw steering compensated for earth rotational effects. To prove this, identical a 
terrain photography generated with and without yaw meering ¢ was antenon coptonlly: 
compared. as 





-173- To 








vache 


z es oe | 

a tinal ceptece was 5 inade Between errain in ‘frame 18, pass ; D- 04 Sere 
(with yaw steering) at 47 degrees North latitude, : 104 a.m. altitude and . ie = Rh 
the same terrain area in frame 101, pase 87 (with no yaw steering) at. Cokes 
96 n.m. both from the forward camera. . These frames were compared 
and used for final analysis after many other frame_ combinations were: 
compared and eliminated because of obyious weather. differences such as 
snow and cloud formations that made analysie kenpoanitls®, , 





The frame with no yaw steering control appéared to contain 1 more Bs ek: 
ground detail than the frame with yaw steering control. ’ Certain objects.” 
were detectable and others were sometimes recognizable. in the pato= . 
graphy generated with no yaw steering control.. The above mentioned | 
objects were not present in the photography generated with yaw control 


operating. ~ a - a a a _ 3 





After examination of orbital parameters and illumination associated : 
with the photography selected for determining the effect of yaw steering. =. .. 
control, it is concluded that the photography generated without yaw. -: ite tee 
steering was of better definition because of greater acene. brightness 
range during exposure and a smaller scale.” The scale of pho Paphyaes 
generated without yaw steering was approximately 1 to 202, 000 and: S35 
1 to 312, 000 with yaw steering. ’ 







During pass D-57, at approximately 10° South latitude, the main oe es iq 
cameras were operated with the Yaw Programmer disabled so that the 
vehicle was not yaw steered to compensate for image smear caused by* sey alge 
the earths rotation during exposure. “etn y 

~ RAED cH 


Photography produced during pass D-57 was extensively examined. _ . a 
for image smear degradation in the cross track direction. « The examination . < a8 
revealed no obvious degradation of terrain imagery in the cross track. or 


direction. Straight edged imagery was difficult to find for this evaluation ee ae 
since pass D-57 contained no cultural areas. However, further analysis eee 
left the photo-interpreter with the impression that ground detail waa’ nai 


smeared in the cross track direction. The computed cross track resolution  - ne 
limit was in excess of 11 feet. The high ground resolution limitation in = == 
the cross track direction during pass D-57 is attributed principelly 
to the combined effect of uncompensated earth rotation of -3. 4 degrees ‘and 
yaw error of -1.4 degrees at a nominal exposure io of 1/274 seconds. 
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SECTION 16: * 


RADIATION DOSAGE. . 


Each recovery system flown on a Corona miswion contains a sealed orn 
packet of Eastman Type 4401 and Royal X Pan emulsions to determine _ a 
the total radiation received at the take-up cassette. Both filmtypes  - "eee a: e 
have been irradiated by LMSC at various levels and the base plus —. _ i, oe 
densities recorded after controlled processing. ~ 2h. sea ay 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- . 
metric control film. The resulting base plus fog density measurement of _ 
the dosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter strips 


and the radiation level equivalents. 


pester 4012 sh: 





B + FE: 
Emulsion - 3 Density Radiation 
Type 4401 0.17 0.5R 
Royal X Pan 0.19 0.5R 0.21 0.6R 


The mean total radiation seen by the take-up cassettes during both 
missions was approximately 0.6 roentgens. This level is somewhat less oF 
than received during recent missions and is below the level that will --.... os 8 
degrade the panoramic photography. . aes 


. . ‘ 
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SECTION 17 


i SYSTEM RELIABILITY 


Reliability calculations for the payload are based on a sample beginning 
with M-7. Hence both the major part of the Mural Program and the "J" 
Program are covered in the calculation. For certain auxiliaries, i. e., 
the stellar-index camera and the horizon cameras, the sample size is 
changed to recognize incorporation of modified equipment or new designs 
where reliability was one of the principal reasons for the modification. 
However, for primary mission function, the sample size is consistent with 
reliability reporting for the vehicle. 


Beginning with Mission 1012, the reliability estimates have been 
determined on a basis identical to that incorporated by the Agena vehicle. 
The criteria for acceptance er rejection of samples, and the calculations | 
of the reliability estimates are therefore t now directly | correlated _ the as 
vehicle system. coe ce Eph SAG oe eh on = siete a pe: Re ae TORT 





The reliability estimates of this section ‘deal Hep tie with ‘the nay — 
load. Failures to achieve orbit or vehicle induced failures are thereby 
excluded. Recoveries before a complete mission has been completed are 
considered as full missions providing that early termination was caused by 
reasons not connected with payload operation. Film quality is not considered 
in the reliability estimate calculation. Hence, only electrical and mechanical 
functioning are considered. 


The reliability estimate is also divided into primary and secondary =~. © * 
functions. The primary functions are operation of the panoramic cameras, _ 
main camera door operation, operation of the payload clock, and recovery 
operations. The secondary mission functions are horizon camera operation 
excluding catastrophic open shutter failure mode, auxiliary data Epecondine: 
and stellar-index camera operation. 
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Panoramic Camera Reliability 


Sample Size - 76 opportunities to operate. 
One failure - capping shutter on slave instrument on system M-7. 


Assume - 3000 cycles per camera per mission. 
Estimated Reliability = 97.8% at 50% confidence level. sees 
ye 


Main Camera Door Reliability 


Sample Size - 30 vehicles x 2 doors = 60 opportunities to operate. 
Estimated Reliability = 98.9% at 50% confidence level. 


Payload Command and Control 


Sample Size - 3720 hours operation in sample 


No failures 
Estimated Reliability = 98.2% at 50% confidence level 






Reyioes: Cloci Ree 





s "Sample Size - 3720 houra. a operation “¥ ji ir 
No failures a 
Estimated Reliability = 98.2% at 50% confidence level: 


Estimated Reliability of Payload Functioning on orbit = 96. 9% at 
50% confidence level. 


Recovery System Reliability - ae 
26 opportunities to recover | 2 secede i 
1 failure - improper separation due to water seal - cutter failure. Be 
Estimated Reliability = 93.5% at 50% confidence level. 

Stellar-Index Camera Reliability 
Sample begins with J5 | 
Sample size = 6,375 cycles : . 


No failures 
Estimated Reliability = 95. 4% at 50% confidence 
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Horizon Camera Reliability 


Sample begins with J5 - 16 samples 
Estimated Reliability of Single Camera = 95. 8% at 50% confidence level. 
Estimated Reliability of Four Horizon Cameras at a Parallel 

Redundant System = 99.8% at 50% confidence level. ~~ 
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SECTION 18 


SUMMARY DATA 


The comparison of the operating parameters and the performance 
achieved by previous missions has been difficult due to the large volume 
of data that results from each mission. Some of the pertinent character- 
istics from prior missions have been summarized in Tables 18-1 through 
18-3. 


The summary data was started with Mission 1004 as the J-05 
camera system was the first to incorporate the major modifications of the 
titanium drum and scan arm, four roller scan head and Corona J 
capabilities.“ Only those missions that culminated in the recovery of 
some photography have been listed, therefore Missions 1003 and 1005 
are deleted. | 
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